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A description of the i vl
data analysis can be {found i 18
(sec also TERS Technical Not. 19

this vear'ss analysis freoi Jost o

another year's data.

This year we have 1cmonvod o
standards and our softwearc by con
the mean of date obliquity 1t hen
1FRS Technical Note 13, .. 4l :
using the full value of the 1) on

systoem with no "mean" valuc o onene
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Some changes in proceensilza o
adopted for the final solut i b
significantly improve the ronulte
(a) estimating permancent trooonphe
(b) adjusting the observab)o v
{(intended primarily to Lottor aro
observables induced by troproay e

Our approach to modeling the trop«
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corrected for height differcaces
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temperature at. the top of the 1o
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a median standard error along e
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1995 the median turnaround i1 ¢
to availability of earth oy iey.eat
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microarcseconds (one standard Gov,
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Shor  Poeryiod o KR Varile [ on:

Poeriod UTY (microse o i Polar e o
Amp i tode Phage
Term  (hours) Cosine 511 | croarcsoconds) (degrecs)
bt arads retrograld rograde retrograde
K2 11.96724 2.2 31 4% , 54 221
GS20 12.00000 0.8 O 4 134 312
M2 12.42060 - 9.8 N 17 116 271
N2, 12.65835 - 1.2 I 272 103 243
1 23.93447 11.9 e 169 0 139 *
Pl 24.06589 - 3.1 -3 77 0 316 *
0l 25.81934 -13.% 14 & 147 0 313 *
Q1 26.86836 3.5 - 0. 40 0 311 *
Celestial byl ¢ s o ole Motion Model
(nutations clow to ZMOA- D990 )
1AU- 1 1dex  Period Phasco TN Ad jusitaeer ‘O11néal Generalized
Krror Krror
days oY HIGES nas
procession Loy g U o 3 00/y 0.04/yr 0.05/yr
obhliguity rate Gbhliauisy 0 26/vy 0.02/yr 0.02/yr
Y-offseot Ioosins v s - 5009 0 21 0.24
X-of {set Chiltani oy LS 0 24 0.25
6798 =8 In o - (.10 0.24 0 29
N 0.06 0.07 0 07
Out. 1oy oot s [ OIS 0.15% 0 18
Chlt al oy .03 0.11 0 11
2 3399 19 In ,;_.?u._ Y 0. 0.04 0.04
Out Praraa e i (. 0.10 0.11
( Wy 0. 0.05% 0.06
10 365 26 In 0.22 0.05% 0.05%
4+ 0.06 0.02 0.02
Out 4 0.3 0.05% 0.06
0.02 0.02 0.02
9 182 62 In T tu e .20 0.04 0.05
O rcuy oy v 0.00 0.02 0.02
Out Ter oo tu e 4+ 0,25 0.05% 0.06
Ol con oy b 0.060 0.02 0.02
3] 13.66 In ! o 0.2% 0.04 °.08
Gl % + 0,70 0.02 o.ow
Out Lo ta o 0,48 0.05% o.0g
O ) taunt oy 4 0.10 0.02 .03
-429.8 In Loy tu e .18 0.06 0.06
Gl paaty .03 0.02 Olow
Out Jaorey. tu e 0.33 0.04 0. 0¢
Ol Py .19 0.02 0.02




Technical description of coiut or  JP1 26 & 0]

1 - Techmigue: Vii]
2 - Analysis Center: JPI
3 Software use d MO
4 Dat a Span : o('1 /8 Felb 96
H - Celestial Referonco i ame RSOU(IPL) 96 R 01
a - Nature : exXt ragalact o
h - Definition of the arientation:

The Right Acccnsion ar o Declination of OO 287 (08514202)
and the Doeclinags oo o CTDy 20 {0234128%) were held fixed
at the valucs oy ific in RSCOIERS)S4 ¢ 01,

6 - Terrestrial Refcrenos Frave: SSC(JTPIy 94 R 01

a - Relativity scolo: LT (7D geocentric with IAT)
The ryelativity model used is
cesusentially eguivalent to the
"consensus model" described by
Fubeanks. .

b - Velocity of lioht 290 797 458 /s
¢ - Geogravitationasl cone anto: 3.98060 0448 *10**14 r*r3rgrra2
d - Permanent tide) coracotaon: Yoo
¢ - Definition of the o 1 o, and
f - Definition of the cric tation:
Six constraints wore ooplicd to the nine coordinates
(at epoch 1922 0} «f g 15, DSS 4bh, and DSS 65, such that
if a seven jsarane: o ransformation (3 translations,

3 rotations, 1 «cole) netween the JdP 1996-1 and 1TREF-93
systems werce onlimnst oo by unweighted lesst squares applied to
the coordinates ol 6 15, 45, and &5, then the resulting

3 translation and 4 3o tation parts of the transformation
would be zero whle Lo scale could be nonzero and unknown in
advance of compul itg he catalog. (When expressed as the dot
product of & nine Cime nsional unit vector with the nine
station coordinatyc, - .¢h constraint s assigned an a priori
standard deviat o of % 1o this docs not affect the
resulting ccordinatoers but does affect the calceculated formal
errors, giving thon ¢ more spherical distribution than would
result 11 eithiecor very laruc or very small a priori standard

deviations were w .,

g - Reference epoch: 1803.0



h - Tectonic plate moicl . 17RF- 23 plus adjustments

b] Constraint {for tiwe conlut-on:
Three-dimensiona! ¢ v velocitics were eotinated for cach of
the three DEN cowpler o, Al stations an cach DSN compl ex
woere assumed Lo hove the same aito velooity., The velocities
wore constrainedd o o to produce no net translation rate and
no net. rotation roto, for the network conposed of the three
DSN complexes, roiatio o to the net motion of this network of
three sites as vogaes, od 1 the 3TRY-93 velocity field. (When
expressed as the dot product of & nine damensional unit vecotor
with the nine =ite ve locity components, cach constraint is
assigned an & pricrdt candard deviation of 1.0 moa/yr; this
does not affoect the ro ulting velocity components but does
affect the calculatad foruwel ersyors, giving them a more
spherical distyibutior thar would result if cither very large
or very small & o1 ior statdasrd deviations were used. )

TkarthOrient at ion BOP (Pl ) 96 R 0]
a - A priori procession gucddel: TAV(1S76)Y plus adjustments
b - A priori nutation m:de ZMOA-1990- 2 plus adjustments
¢ - Short-period tidal wver ations in >, y, 1id:

8

As part of the JpP1 19¢4-1 catalog solution we estimated
coefficients of o mode  of ERP variations at four
nearly-diurnal anc Tour nearly-cemidiuvrnal tidal freqguencies.
{(Nearly-diuvrnal polar motion variations were constrained

to have no r¢trogradie oart, thus allowing simaltancous
estimation of nutal ¢ro.) The roported oarth rotation
parameters have ha'l ttose tidal freguency variations

removed according Lo e paramet ric uwodel estimated in the
catalog solut ion. r1r other words, theso effects have NOT
been added back 1 poae dacing BOP{(OPI) Y0 2 01 .)

Estimated Paramct ore:

a - Celestial Frame: right ascension, declination
(all sources, but see bHb)

I - Terrestrial Firome: XC ., YO, 70, X, Y, 7
(by station) (by site)
¢ - Farth Orientastion: ure ure and Variation of latitude

of the baseline vector
proecessron constant, obliguity
rete, colestial pole
offsets at J2000
coelficients of 23 nutation terms
coefficients of 40 diurnal and
sewidiurnagl tidal terms in ERP

d - Others: wet zenith tyopospheric delays
station clock offsets, rates,
and freauency offsets




SUMMARY . O], 49,1, 01

JPl. NASA's Deep Spacoe Rotwin s operates radio tolescopes in three
complexes: in Australia, Spasr, ancd the USA (Calitarria).  VILBI data
collected from these sites by 1L hetween 1978 and 1996 were analyrzed
for celestial and terrestrasi - aqvios and carth rot ol on parameters,

and reported as JPL 96 R 01 oo celestial freme arves coordinates for
2686 radio sources and 1o toacoo ot FSCOIFRS) 94 O 01 tinough three coordinates
of two sources. The teryrestsiai frame giver station coordinates and

velocities for 10 stations 1 3 < tes, and 1s tiled to TTRF-93 in both
location and velocity usinoe cre atotion in cach site.  The analysis gives
a time serjeces RBOP(JPL) Y9G b 0f ¢ ontaaning the 00 i and Variation of
lLatitude of a baseline vecotor o o freguency of two measurenents per
week. Additional ecarth rotat:ion —nfornation i pprovided in estimated
corrections to precession, ol iguity rate, ccolestial pole offsots at
epoch, 23 coefficients of nutat o terms, and 40 cocificients of a
paramctric model for the near vy d urnal ond neasvly comidiurnal tidal

frequency varijations of U o je lar wot 100,
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¢ R I O

%: SNX 0.04 JPL, 96:130:00000 Jp1. /o0 5500 9¢ 03/ 450980 B O00060 2 XV
T FILE/REFERENCE

DESCRT PTTON SSC APy e b1 from Aovual Bepart Lo THERS

outrprur Jet Propulciog o California tnstitute of Technology
CONTACT as@logaos .yl 1o cov (AT Stopyi

SOFTWARE MODEST

HARDWARE Digital

INpUT Deop Spacoe Networ- VIERD dat o
S FI1LE/REFERENCE
S L e e o e e e s e e e e e e e e
+FILE/COMMENT

*This file is part of the anuuva) rono to the TERS for 1995 from the VIREI
*group at JPl.. For more details oot he Toxt and Technical Description parts
*of the report. The apriori valacs ar:d covardarce waty ix reflect the frame-
*defining constraints in both poo ot ior and volority and the restriction of
*station velocities to be eqgual (o o | station:s within cach site (DSN complex) .
*The intra- complex position veolors are derived fron radgio interferometry data;
*no gr ound surveys were useod
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+S1TH/ID

* CODE PT DOMES. T _ STATION Dtk | Pl ON, APPROX 10N APPROX_T.AT AP P H
1512 1 40405 s003 R DSsI2antcannedd pt 243 11 43.4 3517 59.9 1001.
1513 1 40405 S014 RDSSI3 antoenne o1 pL. 243 12 21,06 3514 s1 8 1094 .
1514 1 40405 s001 RDSS14antcorne of pt 243 06 40.9 3 25 33.3 1032.
7231 140405 019 R DSS15H antes i 1o { pt. . 243 06 4904 35 25 18.9 994 .
1542 1 50103 s005 R DSS4A2 antentiee «ope . 148 8 48,2 -3524 08.0 664 .
1543 1501038001 R DSS43 antonne « o f Pl 146 58 48,0 -35 24 14.3 610 .
1545 15010358010 R DSS45 antenn: o £ pt. 148 58 3H.o+ 3524 00.2 672,
1561 1 3340 /s003 R DSSGlanteyme-odi J)L0 . 355 4% 08 .4 40 25 47. 7 796 .
1563 1134075001 R 1)ss63 corternie rof . pt. 35 45 0 O 4025 56.6 812.
1565 11340’/ s010 R DSS65 antoiymear of pt 355 44 H9.Y 40 25 42.1 781 .
SSITE/ID

L

, SOLLUTION/EPOCHS

ACODE PT OSOIN 1 . DATA. START. PR B CMBEAN BPOCH

1512 1 1 R 82:183:2859¢ 84:237-51-77 84:060:01837

1%13 1 T R 81:343:20410 8L 27420043 83:287:08254

1514 1 1 R /8:300:55235 9603712419 88:314:35L8604

7231 1 1 R 87:276:4880% 9403/ 45485 9212709731

1542 1 1 R 83:046:34900 8793 H134 B85:357:30687¢

1543 1 1 R 78:300:55235 96037 45385 83:0L7:32430

1545 1 1 R 88:164:00698 9G: 01 16402 92:275:5237¢%

1561 1 1 R 82:262:00350 87:215: 027375 85:0045:332)¢6

1563 1 1 R 79:329:68994 90: 0G4, 524519 83:066:21094

156% 1 1 R 88:219:36926 96: 01620189 92:207:54487
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T

4501 UT1 ON/STATT STICS

. STATI ST1 CAl , PARAMETER EERVER SIS

VAR 1 ANCE FACTOR O 9,041 12D-00
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STAZ 1
VELX 1
VELY 1
AVATH BV
STAX 1
STAY ]
STAZ ]
VELX 1]
VELY 1
VhLYZ ]
STAX ]
STAY 1
STAY 1
VELX 1
VELY 1
vhlZ 1

561 1 1 93:001:
561 1 1 93:001
561 1 1 93:001
561 1 1 93:001
563 1 1 93:001
563 ] 1 93:0M
563 1 1 93:001
563 ] 1 93:001
563 1 1 93:00]
563 1 1 93:001
565 1 1 93:001
565 ] 1 93:001
56H 1 1 93:00]
565 ] 1 93:001
565 1 1 93:001:
565 1 1 93:001
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0.1038899865487C1- 03
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-.1992625992197411- 04
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L431367469232901- 0
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o OO

o

o 1610391066820 5
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